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The Performance of Direct Heating Kiln:
A Case Study of Pizza Tray Drying from Samanea Saman Wood
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ABSTRACT

The study aimed to determine the physical and mechanical properties of wood such as moisture,
density, specific gravity, shrinkage of wood, modulus of rupture (MOR) and modulus of elasticity (MOE).
Parameters also included the moisture content of pizza tray, fuel content, fuel cost, temperature in the
fuel compartment, and the temperature in kiln for 3 baking kilns with each kiln baking pizza trays for seven
days. It was found that the wood had an average moisture content of 29.26+2.54 percent, a mean density
of 618.19+6.42 kg/ m’, specific gravity of 0.65+0.06, an average tactile shrinkage of 6.96+0.43 percent, a
mean radial shrinkage of 3.67+0.76 percent, and a front cross-sectional shrinkage of 0.38+0.23 percent. After
drying, the MOR was 55.07+1.89 MPa and MOE was 5,050.13+24.72 MPa. It was found that the average
moisture content of the pizza tray on day 7 was the lowest at around 15.51 percent, the average fuel used
during baking was 21.23 kg, the average baking fuel cost was 30.57 Baht, and the temperature used in baking
on day 5 had the highest mean at 72.24°C and the temperature used for baking on day 5 was 84.14°C.

Keywords: Kiln; Physical properties of wood; Mechanical properties of wood; Temperature; Samanea
Saman wood
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Figure 1 Direct heating kiln used to dry the pizza trays
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Table 1 Moisture content, density, specific gravity, and shrinkage of pizza trays made of Samanea Saman wood

Shrinkage (Percent)

Moisture Density Specific
No. 3 . Tangential Radial Cross
(percent) (kg/m°) gravity
section section section
1 21.72 615.20 0.61 7.21 4.32 0.05
2 2591 615.78 0.61 6.58 4.59 0.21
3 32.44 611.54 0.61 7.58 2.77 0.58
4 29.50 628.31 0.70 6.62 3.23 0.56
5 30.72 620.12 0.73 6.83 3.45 0.48
Average 29.26+2.54 618.19+6.42 0.65+0.06 6.96+0.43 3.67+0.76 0.38+0.23
%’ggﬂaﬂmamﬁamqqnaﬁ’]am%waqgﬁa‘lﬁ nTeya LugIndseulialugdauwnniin
nsfinwdoyanauaiAinienamanivouielsl 1y 55.07 MPa uazAlugdadanguiade 5,050.13
wu11 L9 uasneusuilailunsaunniniade MPa &aln&LAeaiiu Royal Forest Department (2016)
46.11+2 .66 ;\/\pa waze1lyn g"agwg'magg wae Royal Forest Department (2005) i L vinas
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WANWNLRA Y 55.07+1.89 MPa LL%gﬁqu@]ﬁﬁﬁm‘;du Tugdaunniiniade 60 MPa wazAlugdadaveuiads
| 5,050.13+24.72 MPa Wanssa Table 2 5,109 MPa
Table 2 MOR and MOE from before and after drying for each kiln
. Before drying After drying
Kitn MOR (MPa) MOE (MPa) MOR (MPa) MOE (MPa)
1 46.92+2.73 4,640.20+20.39 55.87+x2.71 5,039.60+28.07
2 44.27+3.52 4,666.80+24.00 53.16+1.88 5,060.20+25.12
3 47.13+1.72 4,662.20+28.23 56.19+1.07 5,050.60+20.98
Average 46.11+2.66 4,656.40+24.21 55.07+£1.89 5,050.13+24.72
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Temperature in fuel compartment
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Figure 5 Temperature in the fuel compartment of each kiln
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Table 3 Statistical analysis of moisture content, fuel, cost, fuel temperature, and temperature in the kiln

Sum of Mean
List Group df F p-value
Squares Square
] Between groups 9.639 2 4.820 1.862 0.161
Moisture
Within groups 225.172 87 2.588
content
Total 234.811 89
Between groups 32,777 2 16.388 0.358 0.705
Fuel content Within eroups 685.758 15 45.717
Total 718.535 17
Between groups 1468.64 2 734.32 6.081 0.120
Cost Within eroups 1811.25 15 120.75
Total 3279.88 17
Temperature  Between groups 58.311 2 29.156 0.155 0.857
in fuel Within groups 2815.105 15 187.674
compartment Total 2873.416 17
Between groups 5.256 2 2.628 0.524 0.603
Temperature o
i kil Within groups 75.276 15 5.018
in kiln
Total 80.532 17
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